Inflammation and stress are regarded as two important atherogenic factors. Because stress can affect leukocyte distribution, we hypothesized that stress-mediated leukocyte extravasation can modify the inflammatory environment of the arterial wall possibly contributing to atherogenesis. To test this hypothesis we evaluated the inflammatory environment of the aorta in C57Bl/6 mice subjected to 3 and 12 months of chronic stress and compared it to age matched non-stressed animals. Experiments were carried out in mice fed regular chow or atherogenic diets. Both treatments increased the expression of vascular and leukocyte adhesion molecules and leukocyte accumulation. At 3 months, stress but not an atherogenic diet elevated the number of CD4 cells, CD8 cells, macrophages, dendritic cells and neutrophils. These changes were associated with elevation of transcripts for ICAM-1 and VCAM-1, E-selectin and neuropeptide Y. At 12 months, stress or high cholesterol acted similarly to elevate the number of CD8 and macrophages, and synergistically on the number of all cell types investigated. At this time-point, strong synergism was also observed on the level of E-selectin and NPY in the aorta, but not in the circulation. Despite these effects, histological and morphological alterations of the arterial wall were severe in the atherogenic diet, but not in the stress groups. Thus, although stress and an atherogenic diet may both affect leukocyte accumulation in the aorta, they may contribute differently to atherogenesis.
Introduction
Atherosclerosis is a chronic inflammatory arterial diseases resulting from the interaction of leukocytes, lipoproteins and cells of the arterial wall (for recent and comprehensive reviews see (Curtiss, 2000; Glass and Witztum, 2001; Hansson, 2005; Libby, 2002) . Risk factors for its development include smoking, diet, physical inactivity, dyslipidemia, hypercholesterolemia, obesity, hypertension and diabetes mellitus (Thom et al., 2006) . In addition, there is epidemiological evidence that psychological stress can contribute to atherosclerosis (Black, 2002; Bosma et al., 1997; Kop, 1997 Kop, , 1999 Krantz et al., 1996; Lynch et al., 1998; Muller et al., 1994; Williams and Littman, 1996) . In a comprehensive summary of the clinical research in the field, Kop (1999) differentiated between three different types of stress (chronic, episodic and acute) and investigated them as risk factors for clinical manifestation of myocardial infarction. Chronic psychological stress, or stress that lasts for over 2 years, was heavily associated with atherosclerosis.
Episodic stress, or stress lasting from several months, was associated with altered homeostasis and increased inflammation. Finally, acute stress (i.e. an outburst of anger) was associated with cardiac ischemia, arrhythmia, plaque rupture and thrombosis. This notion found confirmation also in experimental models (Dhabhar and Viswanathan, 2005; Henry et al., 1971; Kumari et al., 2003) . Kumari et al. reported that ApoE À/À mice stressed for 12 weeks by mild stressors (restraint and exposure to rat odor) doubled their area of aortic atheromas compared with the non-stressed mice (Kumari et al., 2003) . Similar studies were carried out on CBA mice exposed to 6 months of social confrontation, demonstrating a correlation between chronic social stress and atherosclerosis (Henry et al., 1971 ). In addition, Li and colleagues (Dhabhar and Viswanathan, 2005) reported that chronic stress induced rapid occlusion of angioplastyinjured rats via neuropeptide Y (NPY). Factors proposed to mediate the effects of mental stress on atherosclerosis include increased arterial pressure and dysfunctional endothelial responses, reducing bioavailability of NO and enhancing ET-1 formation, therefore affecting vascular flow (Ghiadoni et al., 2000; Luscher et al., 1990) .
Stress is also a powerful stimulator of leukocytes redistribution in different species including the mouse and humans (Cohen, 1972; Dale et al., 1975; Dhabhar and McEwen, 1996, 1997;  0889-1591/$ -see front matter Ó 2011 Elsevier Inc. All rights reserved. doi:10.1016/j.bbi.2011.06.007
